Hypersensitivity to camptothecin in MSH2 deficient cells is correlated with a role for MSH2 protein in recombinational repair.
DNA mismatch repair (MMR) corrects DNA polymerase insertion errors that have escaped proofreading in order to avoid the accumulation of deleterious mutations. While the role of MMR in the correction of replication errors is well established, its involvement in the processing of DNA damage induced by chemical and physical agents is less clear. A role for some of the MMR proteins, such as MSH2, in the repair of double strand break (DSBs) through recombination has also been envisaged. Why MMR- deficient cells are sensitive to agents causing replication fork stalling and thus DSBs remains unclear. To verify a possible role of MSH2 in homologous recombinational repair, we have treated cells from knockout mice for the MSH2 gene and mouse colorectal carcinoma cells also defective for MSH2 with different doses of camptothecin, an agent known to interfere with DNA replication. In the absence of MSH2, we found a reduced survival rate accompanied by higher levels of chromosomal damage and SCE induction. Furthermore, MSH2(-/-) cells displayed an elevated spontaneous RAD51 focus-forming activity and a higher induction of RAD51 foci following camptothecin treatment. Thus, the absence of MSH2 could result in both spontaneous DNA damage and uncontrolled recombination events leading to the observed higher yield of chromosomal damage and the higher induction of RAD51 foci following CPT treatment. Therefore, our results suggest an involvement of MSH2 in the early events leading to correct RAD51 relocalization after the formation of DSBs specifically produced at the blocked replication fork.